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DETAILED ACTION 

1 . Claims 1-24 are presented for examination. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-24 are rejected under 35 U.S.C. 102(b) as being anticipated by Wong (US 
5,006,859). 

5. As to claim 1, Wong teaches an antenna radiator assembly comprising: 

a circuit board (Fig. 3) formed from a plurality of dielectric layers (36, 52, Fig. 3), the 
dielectric layers with electrical conductors (48, 14, Fig. 3) thereon, the electrical conductors 
including a feed point conductive trace (48, Fig. 3) and at least one conductive sheet comprising 
a ground plane (14, Fig. 3); 

at least one antenna radiator element (12, Fig. 3) spaced from said circuit board and when 
viewed in plan view there is an overlapping area where at least most of a surface area of the 
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antenna radiator element overlaps a surface area of the circuit board thereby forming a 
sandwiched dielectric region therebetween; 

a feed point connector (24, Fig. 3) coupling the antenna radiator element to the feed point 
conductive trace (where the coupling in Wong is capacitive rather than electrical); and 

a ground connector (26, Fig. 3) coupling the antenna radiator element to the ground plane 
(where the coupling in Wong is capacitive rather than electrical), 

wherein there is at least one of the circuit board dielectric layers in the sandwiched 
dielectric region disposed between the antenna radiator element and the ground plane (36, Fig. 
3). 

As to claim 2, Wong teaches at least one of the circuit board dielectric layers in the 
sandwiched dielectric region disposed between the antenna radiator element and the feed point 
conductive trace (36 and 52, Fig. 3). 

As to claim 3, Wong teaches the at least one of the circuit board dielectric layers in the 
sandwiched dielectric region have an area extending across the complete overlapping area (both 
36 and 52 overlap with radiator 12, Fig. 3). 

As to claim 4, Wong teaches the feed point conductive trace (48, Fig. 3) and the at least 
one conductive sheet (14, Fig. 3) are the only the electrical conductors supported by the circuit 
board and extending into the overlapping area. 

As to claim 6, Wong teaches all of the dielectric layers forming the circuit board (36, 52, 
Fig. 3) are disposed between the antenna radiator element and the feed point conductive trace. 

As to claim 7, Wong teaches the feed point conductive trace (48, Fig. 3) is mounted on a 
first one of the dielectric layers (52, Fig. 3) when outside the overlapping area and when the feed 
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point conductive trace is extending into the overlapping area it is mounted on a different one of 
the dielectric layers (cap 40 on top of post 38 of feed connector is mounted on the dielectric layer 
36, Fig. 3). 

As to claim 9, Wong teaches the at least one conductive sheet is a first conductive sheet 
(50, Fig. 3) coupled to another conductive sheet (cap 40 on top post 38 of feed connector 24, Fig. 
3) on a different dielectric layer (36, Fig. 3). 

As to claim 10, Wong teaches the first conductive sheet is coupled to another conductive 
sheet by a plurality of vias (54, Fig. 3). 

As to claim 11, Wong teaches the vias arc suitably spaced centre to centre by no more 
than 1/100* of a wavelength when the element is resonating at a pre-defined operating frequency 
("aperture extending as a channel," col. 4, line 5). 

As to claim 12, Wong teaches the vias are spaced along an axis ("channel," col. 4, line 5) 
transverse to a longitudinal axis of the circuit board (Fig. 3). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
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evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S. C. 102(e), (f) or (g) prior art under 35 U.S. C. 103(a). 
8. Claims 13-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wong. 

As to claim 13, Wong teaches the antenna assembly substantially as claimed as applied to 
claim 1 above, and further teaches a radio communications assembly comprising a transceiver 
(46, Fig. 3) coupled to at least one antenna radiator element but does not explicitly teach the 
coupling is via a radio frequency amplifier. However, frequency amplifiers are well known in 
the art and it would have been obvious to one of ordinary skill to couple the radiator to the 
transceiver via a frequency amplifier to improve the signal quality so that it can be properly 
interpreted by the transceiver. 

As to claim 14, Wong teaches at least one of the circuit board dielectric layers in the 
sandwiched dielectric region disposed between the antenna radiator element and the feed point 
conductive trace (36 and 52, Fig. 3). 

As to claim 15, Wong teaches the at least one of the circuit board dielectric layers in the 
sandwiched dielectric region have an area extending across the complete overlapping area (both 
36 and 52 overlap with radiator 12, Fig. 3). 

As to claim 16, Wong teaches the feed point conductive trace (48, Fig. 3) and the at least 
one conductive sheet (14, Fig. 3) are the only the electrical conductors supported by the circuit 
board and extending into the overlapping area. 
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As to claim 18, Wong teaches all of the dielectric layers forming the circuit board (36, 
52, Fig. 3) are disposed between the antenna radiator element and the feed point conductive 
trace. 

As to claim 19, Wong teaches the feed point conductive trace (48, Fig. 3) is mounted on a 
first one of the dielectric layers (52, Fig. 3) when outside the overlapping area and when the feed 
point conductive trace is extending into the overlapping area it is mounted on a different one of 
the dielectric layers (cap 40 on top of post 38 of feed connector is mounted on the dielectric layer 
36, Fig. 3). 

As to claim 21, Wong teaches the at least one conductive sheet is a first conductive sheet 
(50, Fig. 3) coupled to another conductive sheet (cap 40 on top post 38 of feed connector 24, Fig. 
3) on a different dielectric layer (36, Fig. 3). 

As to claim 22, Wong teaches the first conductive sheet is coupled to another conductive 
sheet by a plurality of vias (54, Fig. 3). 

As to claim 23, Wong teaches the vias are suitably spaced centre to centre by no more 
than 1/100* of a wavelength when the element is resonating at a pre-defined operating frequency 
("aperture extending as a channel," col. 4, line 5). 

As to claim 24, Wong teaches the vias are spaced along an axis ("channel," col. 4, line 5) 
transverse to a longitudinal axis of the circuit board (Fig. 3). 

9. Claims 5 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wong in 
view of Shapiro (US 5,001,492). 
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Wong teaches the antenna assembly substantially as claimed as applied to claims 1 and 
13 above, does not teach all of the dielectric layers forming the circuit board are disposed 
between the antenna radiator element and the ground plane. 

Shapiro teaches a multi-layered dielectric circuit board wherein the outer metal sheet of 
the circuit board forms the ground plane and the feed conductor is disposed on a middle layer 
(col. 1, lines 23-29)333. It would have been obvious to one of ordinary skill in the art to modify 
the circuit board of Wong by placing the ground plane on the outer surface rather than on a 
middle layer as taught by Shapiro. The claim would have been obvious because the substitution 
of one known clement for another would have yielded predictable results to one of ordinary skill 
in the art at the time of the invention. 

10. Claims 8 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wong in 
view of Jensen (US 5,315,753). 

Wong teaches the antenna assembly substantially as claimed as applied to claims 1 and 
13 above, and further teaches the feed point conductive trace is on an outer dielectric layer 
surface (52, Fig. 3) of the circuit board that is facing away from the antenna radiator element, but 
does not teach that the conductive sheet is also on an outer dielectric layer surface of the circuit 
board that is facing away from the antenna radiator element. 

Jensen teaches a dielectric circuit board wherein the ground plane (144, Fig. 4) and the 
feed conductor (158, Fig. 4) are on an outer dielectric layer surface (144, Fig. 4) of the circuit 
board that is facing away from the antenna radiator element (146, Fig. 4). It would have been 
obvious to one of ordinary skill in the art to modify the antenna assembly of Wong by disposing 
both the feed conductor and the ground plane on an outer surface of the circuit board. The claim 
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would have been obvious because the substitution of one known element for another would have 
yielded predictable results to one of ordinary skill in the art at the time of the invention. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER F. CHANG whose telephone number is (571) 270- 
383 1 . The examiner can normally be reached on Monday-Friday 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglas Owens can be reached on (571) 272-1662. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JENNIFER F CHANG/ 
Examiner, Art Unit 2821 

/Douglas W Owens/ 

Supervisory Patent Examiner, Art Unit 2821 
February 2, 2009 



